This article considers the convergence of NURBS curve when weights approach infinity. We shows that limit of NURBS curve dose not exist when independent variables weights approach infinity. Further, pointwise convergence uniform convergence and L 1 convergence are researched.
Introduction
NURBS curve is the key tools in Computer Aided Geometric Design (CAGD). Let knot vector U = {u 0 , ..., u m } be a non-decreasing sequence of real numbers. The pth-degree NURBS curve on closed interval [u i , u i+1 ] can be defined as
where {p j } are control points, {ω j } are weights, {N j,p (u)} are the pth-degree B-spline basis and {R ω j,p (u)} are rational basis functions. The weights ω j are typically used as shape parameters [1] . When ones of ω j approach infinity, some results were obtain. For example, using weighted least squares, Piegl and Tiller [2] obtain that the NURBS curve approaches approximated data points and the limit curve consists of segment lines. Goldman [3] prove the NURBS curve will approaches the three control points.
Here, we give another two results.
we have the following result for cubic NURBS curve as
, we have the result for ω 1 → +∞.
In this paper, we using analysis methods to explain these results.
Main results
From the limit definition about multivariable and the Example 1, we can say that Proof. For a fixed point u ∈ [u i , u i+1 ), dividing the weights {ω i } into two sets ω j0 = {ω j 0 } and ω j1 = {ω j 1 }, where elements in ω j0 have the same order of magnitude, that is,
, and are negligible with respect to ones in ω j1 , we have lim
or equivalently,
where 
Conclusion
We analysis convergence of NURBS curve in this paper. The geometric meaning of limit curve is our future research.
